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<54)THIe: SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE WITH DELAY ERROR CORRECTING CIRCUIT 



(57) Abstract 

A semiconductor integrated circuit device which can constantly 
give accurate delay time to signals regardless of fluctuations in 
operating temperature or voltage. The semiconductor integrated 
circuit device comprises a first semiconductor circuit section (1) that , 
requires accurate delay time to be given to signals; two second 
semiconductor sections (2-1 and 2-2), requiring no accuracy of delay 
time which are placed on the front and rear ends of the circuit section 
(1); and a first power source (7) for driving the two second 
semiconductor circuit sections. The device further comprises a delay 



r correcting c 



which includes a second variable power 
(8) for driving the first semiconductor circuit section; a delay 
time monitor (3) formed integrally with the first circuit section (1) to 
detect the delay time of signals propagated through the circuit; a 
power supply control circuit (9) which controls the output voltage of 
the second power source (8) so that the propagation delay time in the 
first circuit section detected by the monitor circuit (3) can always 
become a reference delay time; and first and second level converting 
circuits which are respectively connected between the first 
semiconductor circuit section and the front and rear second 
semiconductor circuit sections to adjust the amplitude of logic signals 
to the voltages of the second and first power sources which 
respectively drive the first and second semiconductor circuit sections. 



JL 



v / 



. Mcond ■•mlooruSuctor circuit ■ 



pom supply control circuit 



(5 7) 

*H<7)M«**« < ft < T 4> <U> 2 o«|2*#B^2 - K 2 - 2 1 o 

-r * & 1 mag i ^wmmmmm^x, % 1 *«u £ ^-c 2 o«o& 

aj*«E * mt a *»«"]» @* 9 1 , » 1 *w * 2 ^ M 

2 raatm 1 1 at era 2 <o L^gfciattfc 

aaiiftsiiiiE is tattoo 



PCTIC 



AM 7A->=7 |S 2^7,5.... ,1 L-f-^T SE T^i—Tv 

at +_^K..-r FI 7-f^5^h LJ. ^ bI^ A/ 1 G 



SZ xt7S?fVt 
TD f-r-K 
TG h-* 



%l hi* Wt&f 7 



WO 97/24806 



PCT/JP96/03875 



w m w 

ftSBJiBaU SifflJt^a5ii*IHi«:4xS!e:^4>&ia»4:e«t-&©* 

c ^ c s £ ffi] ± $ ^ 1 1 s i t § £ mm je 

mxwtn ^ m^mmmmm (mt, i c »t! * tost a i c« 

&$a HSSCICf^nifim) Kfc^TJi, KKSrS*t*IC (tttttt 
IC) C^iJ^^^->«fXM^ II* otfj^te^f 

TTL (Transistor Transistor Logic) ^ECL (Emitter-Coupled Logic) H <£ o 



WO 97/24806 



2 



PCT/JP96/03875 



% X*) tzib^ MOSil^IC (MOS • IC) IZXQm&Ztitz 
IMlif*i:WbtLtv^o (Mxlf. ^mHAW#Sl¥6 - 1 4 3 9 5 
BI6{±lo(7)I Cf^ (^fflT-tt*M£*«®»LS I) ^LTM£*t 

smxwtfii $ t^T v „ r n t> & i a use 2 xmnm&w 1 a 2 k \t m& l 4 



WO 97/24806 



3 



PCMP96/03875 



mos • i c kLrMj&£ntzm%mmim&&<7)^yy*iziY)S:mmtf 

i «dI»!?aMPB& 4 «A $ ti£ o 

lo^f D c:oj^l$KSB«IIIft4li*OA£*?T 1 i*?>ai:tjSSB-T2 <h 

i S SEISM tftta^T-feu* * eWJo &3^&*&fijli£3fc3-i L 
^*2o©aE»t i*iSffiiJ|B^afe*T-feU^^ 6t:ttll&i-4o f&4 

* * 6 II So 

(?) xim t am wsMW^iiosE l, i <Dmmnmmmw, t &m 



WO 97/24806 



4 



PCT/JP96/03875 



^ i ^^0M i c^ft&Miai&wcMo s • i c#aMaMt0>a?#fc£ 

i&j£T 2 ) **flttD+*t«oT*l**flclBI»»l^CMOS ■ ICC^Ti 
jft$tLfc»HBOjI®fimiT p drt ? it*-f£- iW. 

M^ii^LTfsmii«Fn1^^iE1-S^f±^t^tiT^^T, iot, Sift 

agEiaBwaffiisH t p a tmm *> » s 9 i i kaw&s ft* 

ttHSE E ! O^Elbtc i ^ 1 ¥$#lsDI&8& 1 T p d 



WO 97/24806 



5 



PCT/JP96/03875 



:«»§W(±, IfrflF tf (■: ^tt *z& & M ^HE » K Sift L TfSfiJ M 
nft&tfti < < T (> i 2 ¥*#0»ffl5 1 ^ 1 LT- 

^ta^iii^v^, mia^ i mmzi ^ xmtzm 2 «#Mtttt^ 

tHC, T»£ttifilS^»«FMfe4A4!fit3?«**IBIJ»**tr» 1 ¥4#E3S& 

MiWfiz&m<7>mmM t a z> x v izimm 2 %m<n m^UE £ »-r &m^$j 



WO 97/24806 



6 



PCT/JP96/03875 



2 t <D m Kif A £ f&JHSWffire £ ft G> £ 1 ¥*ttl!f& 

I^«H«^»i, tSWB*l**#iaHrtlStl»iB«fcS©*2 4 t - 

tc i ^ T $ fife** * n y * fi-g- £ ^airiasiswJ* 1 E» ** ™^ H * * * € 



WO 97/24806 



7 



PCT/JP96/03875 



nmmi^mwmm, mBm2^»@m^ iEssw^-^i^ r 
imu^so^&m&ucMos ■ ictix-mzmf&ztix&i), ztuzm 
2nmRmmiy^^&mm^^x cmo s ■ i cut-ra^i 

?mxhZ>» 

m 2 am i ^¥##£«[bi*&m<z> i ^m^^m *) & lx% i a?/* 2 © 

H3tiBI2^j(S2Wl"<lHEft@ttS:fll*taCMOS • FETOt>/t7 

®2mmmx~&z> s 

m 5 \ZM 4 wSEBS&t-: A* Siifc^ny^ ^ <k r ©a®lsIK-Cji5£^ ft/- 

meitm^^m^mmBmrn^-mommm^^t-/^ -y ^mxhi>o 



WO 97/24806 



8 



PCT7JP96/03875 



£ & fr ^ a<pm 
• ic, #ccmos • i c^z^rm&zftr^zyk&zmizwvxmn-rz 

K«Jftfr^"t^tJy^H^*f7, 1-0(7)1 7" (^«ti^l±LSIf7 

*#eiksiji ^w^i^^Eg^i^A^#is^m*fi«c^tLW^t^ 
b i vxumwrnumt 2 ^5* 2 WiM2 - 1 rip 2 - 2 * 

2 - 1 Stf 2 - 2 , « 1 2 l/^*S*0l& 1 2 Sen 3 ti^ftWfl** 

1 7 1 totimff 2 mm t kw* % 1 nm 7 ic i o t±ss 2 
oco^ 2 2-1x^2-2 u & 2 mar. 8iao -c±teaE 



- 10 - 



WO 97/24806 



9 



PCT/JP96/03875 



% 1 ¥$#EfB&$ 1 ^«ji0K*1Sll(tt&#WfiJR®®^W^^iH-r-£>/>:to^ 

j: o rtffi^ti i i ©imr^iii mmvmmm) t 

mMMMUm 9 // ICfy7"10 t£lt G> iiT v>£ 0 

aii^M-^tt^AAa? i n i - 1 n nfrbm&v>%2¥%i$.m&®2 - 1 

!Cf77"i0 <b fLfc_h3B*»*U«IHJ» 9 t: J: £ ^ 2 <$M 8 wfij 
^e- * 0» 3 ©«ffi#JW;^b Little ^iiM!!5?>M£M!$li8-t~ 



WO 97/24806 



10 



PCT/JP96/03875 



t mm&xm mm&mr- h m&t&mm-* mm 1 ut^ 1 * 

S b <t L T mvfJiJ ffll 0 K 9 £ L , £ « €iS*'J«i H & 9 t : is v * r a®$lffl * - 

0f&3 (life 1 1 <O#iiJi0IKKia»$*TKitn 

to 60 £gb £ * -v > -b ^ ^ t; li£5I3* HIB& £ ( ~ * 2 m« 8 ^ & fttt 
f7 yi oti'hSfcaiH^*** 1 ^ *i###ia»»iwA*i-*ii«Hi*'b 

i«cmos • ici:i^iiiftsnfcaMW)»i*HTpdii, i&2¥* 

$ WlftlE E 2 «U)-r i , **>aM»*>»*W T P d *B 9 ttri* 
i7tl«-T^ (B9 USI«fWT p d «81EE l *2 
MOT 8 <7>*ilS«E E 2 * W Tpdi «>Hfc t H t 4 * ) . tto T , 



WO 97/24806 



11 



PCT/JP96/03875 



£>>\zm2 mm 8 oists e 2 $ ft* w-e, % 2 ¥£#isi&f5 2 - 1 , 

1 Rm 2 OU^JUSSlfcHtt 1 2^131±, iim«1^2^ 
@»»2 - 1, 2-2ttW*«EE* f ffiitL»&S8flO»l*»i7fc»2«»8 
■CE <r » KSCT * 4 A 5 £ i: < $ ^ £ - £ ^ £ £ J: ^ii t £ £ £ 

itL^lnlB&SIS^ ( 1 > 2 - 1 , 2-2, 12. 13) 4JDt») MLT^-T* 1 , & 

(i#^Kc*a-e*&o ifc, m2{±^im^7^ffi*mH : .E i t%2mm 

^m<^^tiW±^2 t&E \>Kz<»W%^hh%j%a)%\Wn2<r)l<'<)\<' 

mi u^ov^mmi 2 it, r.<D^miX'it^~^m.^m±t KL--f >mM 

±i>^Krti&mz&W.2iXtzv* J r*)\'M0S ■FETQitnftiii'MO 

s • fetq 2 ktnmmm&frbte&cMosfflT&vyn 1 *h [gc. 



- 13 - 



WO 97/24806 



12 



PCT/JP96/03875 



OS • FETQ3inf + ^'VM0S • F E T Q 4 1 CMO 
S*£*>& 2 *>-f W<- * i fcSfr 0 fifSOll 2 ^*#B»B» 2 - 1 lif& 1 SiB 

««7«WEEE 1 [CtiWL^o rw»g<0»2**frlllfirtU2 - 1 <0^)l/Afi 

itt«^r^ 2 4 yx- 9<nv- hf&m tmz ft* 0 z.(o%2Ay^~ 
9 -en tfW&tfRft Zftt 7c*>#.tt $ ft* > s ^ ^-g- i±m 1 0 1 

jzi i)tt#$nt>»*o-c, g 1 i/^jHEft@Bi 2/j^m*$n.^/^vx^ 

toifg ti £ 2 M 8 « €E E 2 K li^t<4 9, Rli:<»2lI8i:^ 

?ti/:pf^^MOS-FETQ 5 ^nf^)VMOS 

S • FETQ 7 t nf^^MOS ■ F E T Q g t (DWmt&fr h & h C M 0 S 
m<K% 4 *H »< - * £ , F W >SftP]±«MU«$ flfc p f" * * *M 
OS • FETQginft^VMOS • F E T Q 1 0 t £>S?0iai&J&»<b fc*> CM 

^, )VM OS • FETQ 1 itnft^MOS- FETQ 12 fcOfiai0ll* 

os ■fetqi2^ x ^ i: ^ $ ^ nAjy^-fvtotiim 

l^»nft7v«0S • FETQ 1 o^-^'^^* 14 ' *° 



- 14 - 



WO 97/24806 



13 



PCT/JP96/03875 



t, ±&Emi*m<o% i wtH2m®mtzti?ti~-%vMo s-fet 
(Dfrtmimn tab, nz> ^ £±#*i l t tts# t & <> 

miz i xm^mmmm^ w:^)^fm*$w: t # com 3 4 y > 

«t^^MOS • FETQ l 2^> (o n) /*7 (off) ftMt 

^:ioXStt^^tt»^x^ (&T\ H/Llfilt) h 
f5]D<^2m^8^i:o r#^-?tiTv^^ 4 9 <hX~ht% i m 

M 7 U I -a T#» £ tLT v EfflSitf HSfOg 2 n f- + * JVM 0 S • 

fetq 1 2 e>r- }>w&kiz*ti?ti#&$ti& l > z.<r)u/Lm<Dmm% 
2 mm 8 iou± e 2 \-immi^o & 4 ^ * xwmm*KMztirjt(D 

tans i « 7 n x -o xtt**Kx^h^®wmv>% i m/jiaKo n * * *^ 

MOS • FETQi 0 O^-hSftt:M$^o J^T, ^lfli^ta^MO 
S • FETQgS^Q | 0 ©r- HiCliL/HfiWfLf - 
I&2 W^tElf&cOMOS • FETQ i iS^'Q i i<r>>f- HftCI±H/L<S 

?K^oSii*ai7t;io x%m $Kx^h w-m%m\t x 

'h £ ti/z L / Hit £ , g l M 7 ««E E j H ti L v^flt: £ -CJSiH U T 
< * 1 «i67 K i »)#»$fLTV^|feSO»2**fl£iatt«2 - 2 tiJttS«-§- 

i >E 2 0|it:feS^©f U^2 » ^^li 1 2S0 f 13« 

-*#«^L3t^ e l <E 2 <vwm~h&w>&r^wimomnmmz£-ox 



WO 97/24806 



14 



PCT/JP96/03875 



<7)l^;L«0g&l 3^*2**ftIaIB«ll«rffilll1-4*ill^«aftt4i9 4@K 

$ 1M2 w u^;w««iatt 1 2 1 3 £H 1 mm 7 mm 2 mm 

tbSEE!^ -5 *>4>tt£Wfc 1 o^g^ia^i: |5)^MXii(5] DMco^gr- 

EHftfclPH^III»*a**U ttWtti^- h**G 1 -Gn«S 

W WT? Si I C * v ?° 1 0 ft (Dm t n 7 * fi* C L K , *r BffcW 3K£ & *T N 
CLKIiil5AIC7jrf CSlT«tU«tt^ 

9 s *L3ta»*B* = * s a atfs b □ * * 5 k 

^ i 1 n{Kf&$ ns IS 2 mii 8 <0SiS«ffi E 2 M** * „ 

S^lfflT r LTSm^ D'^CL K«liT fcffi^* ^H^lo 0 migttJ 



- 16 - 



WO 97/24806 



15 



PCT/JP96/03875 



ai l , « £ titzmmwi* ~ 9 ^ s b * 0 s&bsk * ~ * ej& 3 ?>sib# * -e 

wttffig A 3&*-fc*u <t i 9 2 li 8 ©IE E 2 £ft»1" & . SI 5 B \Lw<$ 

iTi:, * [piss 3 «oTO*-e<^siftSffii$iHT P d nwm, mm 

Tri'JjE^ICIi, ft*ggAttft^«fcfc*J^$2###iai&SI52- K 

HioTf&2^*»iaftfflS2- I > 2 -2«T 2tf*fi< fc^S 1 
HHHll<7)ai£«fH^-^BJ»3wa5i«IIITp d»tJt, «WWW®K9 
ti, |gl^»frHftSISlH'»il&§^&»2«ai8 0«iflE«EE2*:. tttJLfcfi 

^«SfcB#K*-*iaB3, lot, &m&®&<?>mW&m p dttftttZo z\ 
eWt*SELtUi:i:m, ^fMW 9 * * y * S - t 



WO 97/24806 



16 



PCT/JP96y03875 



ii5£ff#P^g0& 4 * 2. < & >K K 45. i fc» -tie* 

ifcfl-Ctf, S5 1 S« 7 , ^ 2 M SS^lWill 9HCf'y7lO 

^<7)^tC{±^2m?H8S^m^M«Ili^9^^r 1 ooi Cf';7"l 

immmzU to tot, ic*v7<o&8t$t<t*m*$&ft* &^±#mw£<» 



- 18 - 



WO 97/24806 



17 



PCT/XP96/03875 



m * <o % is 

1 . t & i o<Dmm.M^^ i ^xm^ti. fcitJifi:s»i«ii 

«fM4:#x telftt^tf* l#l#0Mt 1 ¥$#EII&$|S 

mm, i m?ic i oxarEft 2 ¥*#Btt»*e«rf * tnn, 

2. ^ie*i^«Ka5tifiB»2^#ia^iH5i:^w;;, 

tey&fa&itittii L"C, f(0M^ J -t*nt/iJ J: o nffiem 2 minims 
Mo 



- 19 - 



WO 97/24806 



18 



PCT/JP96/03875 



4. nxM&t*w*-9®n<»Mto** Lxmi*mmmmwmm? 

u v f iE * ti, d <D &W- 9 n ^ * ff t it gBa3i«FH *-9m&izko 
6. mum 1 ^fflft^!±«Sfc1H^«ffiWSE^K*-5-x.4^«feS@I 

8. MBEHl##fM3«rtk Htfia^2^^mM> MSSE^*^^ 



- 20 - 



WO 97/24806 



19 



PCT/JP96/03875 



1 0. TO^l^#EMwaffi^ii^M^4^5^l?^*ai5IK^Sfc 
t *£tr»ffiiRglt:ElslJ»fc<tx.Tv>4 



WO 97/24806 



20 



PCT7JP96/03875 



1 2. n&xmwmmx. ®fmmm*-*®mmwmt&m(r>mm# 
mm h r t mm t + * if *©ttB» 1 1 a ks»<b#£#*mi&sSo 



1 5. ^^A^mmm^r^m<n^m<r>mmm^^^'Z^^m 



WO 97/24806 



21 



PCT/JP96/G3875 



fwt^iei&. retfc2M, fiiem?(s*iJ«)[ai&. scmiaaustf^ 
missis i i ^~ra^OT**f tai&^iic 



WO 97/24806 



PCT/JP96/03875 



1/6 



m 



CUD 
ft 



- » 



*~ & IS 



3" AiA — i 



— ^ 



PCT/JP96/03875 




WO 97/24806 



3/6 



PCT/JP96/03875 



M 3 



E 2 El 




WO 97/24806 



PCT/JP96/03875 




WO 97/24806 



5/6 



PCT/JP96/03875 



m 6 



I N 1 




® 7 



T , 




WO 97/24806 



6/6 



PCT/JP96/03875 




t?IS*E Ei 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP96/03875 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H03K5/14 

According to Internati onal Paten) Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation stitched (cLuiificstion system followed by dsssificalion symbols) 

Int. CI 6 H03K5/13-5/145, H01L27/04 



Documentation searched other than minimum documentation K> the extent that such documents aie included in the fields searched 

Jitsuyo Shinan Koho 1926 - 1997 

Kokai Jitsuyo Shin an Koho 1971 - 1997 

Electronic data base consulted during the international aearch (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant lo c 


laim No. 


Y 


JP, 02-296410, A (Mitsubishi Electric Corp.), 
December 2, 1990 (02. 12. 90) 
& US, 5428309, A 


1 - 
11 - 


10, 
19 


Y 


Microfilm of the specification and drawings 
annexed to the written application of Japanese 
Utility Model Application No. 022468/1985 
(Laid-open No. 139025/1986) (Yokogawa Hokushin 
Denki K.K. ) , 

August 28, 1986 (28. 08. 86), 

Page 6, line 3 to page 7, line 16; Fig. 1 

(Family: none) 


1 - 

11 - 


10, 
19 


A 


JP, 04-213213, A (Fujitsu Ltd.), 

August 4, 1992 (04. 08. 92) (Family: none) 


1 - 
11 - 


10, 
19 


A 


JP, 04-102079, U (Advantest Corp.), 
September 3, 1992 (03. 09. 92) (Family: none) 


1 - 

11 - 


10, 
19 


A 


JP, 05-259845, A (Hewlett Packard Co.), 
October 8, 1993 (08. 10. 93) 


1 - 
11 - 


10, 
19 



fx"| Further documents are listed in the continuation of Box C. Q See patent fa 



Special categories of cited 




T* later document puMisaedalter the international Cling date or priorii 



Date of the actual completion of the international search 

March 28, 1997 (28. 03, 97) 


Date of mailing of the international search report 
April 8, 1997 (08. 04. 97) 


Nam* and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No, 


Authorized officer 
Telephone No. 



Form PCT/ISA^IO (second sheet) (July 1992} 



- 30 - 



INTERNATIONAL SEARCH REPORT 



application No. 

PCT/JP96/03875 



C (Cominuat.en). DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant phages 



& EP r 539828, A2 & DE, 4235317, Al 
6 US, 5214680, A 



Relevant to claim No. 



-orm PCT/ISA/210 (continuation of aecood .beet) (July 1992) 



mmm&% PCT/J P96/038 7 5 



xwcom-rzftW'b® imnmrtm <ipo ) 

Int.CL' H03K5/14 



(IMttffa« (IPC) ) 

Int. CI.' H03K5/13-5/145 
H01L27/04 



1 9 2 6 - 1 9 9 7^ 
B*H&M*ffi*r«^« 1 9 7 1- 1 9 9 7^ 







wan-* 


Y 


JP. 02-296410, A 2. 12£ . 1990 (02. 12. 90) 
k US. 5428309, A 


1-10, 
11-19 


Y 


i3*B?lffl*ff£a»aill 60-022468* <B*B?M3fr£BftttM&M 
61-139025#) OWItftW * Jxfc WJW*a VHB»^ *f * n 7 ^ * A 
(*iBHbR«i*^tt) 28. 8^ . 1986 (28. 08. 86) 
#6J?*53fr~*7E5Sl 6frX.tf*lK] 

(77 5 D-4U 


1-10, 
11-19 


A 


JP, 04-213213, A (*±fl«A*tt) 4.8^.1992 (04.08.92) 


1-10, 
11-19 



r&j m-/<T>h77 



2 8. 0 3. 9 7 


mnMEfteewsa 08-04.97 


P^B^tf/r (I SA/J P) 

Sffi** 1 0 0 
JKftBWBB BCW«B=T i 4 * 3 # 


(tf ©©*>*»£) | 5 K | 7 9 2 8 
B1S## 03-3581-1101 F*9i» 3 5 5 6 



iSPCT/I SA/2 1 0 (*2^— ^) (1 992¥7^) 





SISttiJB** PCT/J P9 6/0 3 8 7 5 


r (<m^\ BnXi't&ym&hiiZXlik — — — — — ■ r- 








Will- 2> 


A 
A 


JP, 04-102079, U (^ttrl-V^T^) 3.9^.1992 (03.09.92) 
(77 5 !>-ftU 

J?, 05-259845, A (ta-l"; h K • 
8.10^.1993 (08.10.93) 

& EP 539828, A2 1 DE. 4236317, Al t US, 5214680, A 


1-10, 
11-19 

1-10, 
11-19 



«SPCT/ISA/2 10 «2^««*) (1 9 9 2¥7^) 



